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DISCLAIMER

The findings in this report are not to be construed as an official

Department of the Army position unless so designated by other author-

ized documents.

The use of trade name(s) and/or manufacture(s) oces not consti-

tute an official Lidorsement or approval.

DISPOSITION

Destroy this report when it is no longer needed. Do not return it

to the originator.
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INTRODUCTI ON

In all manufacturing systems, one of the major problems encountered is

the proliferation of designs and parts. The Army is no exception to this

manufacturing ailment. Technologies are now being introduced in industry

and in some government installations which classify designs and parts so

they may be grouped into so-called families.

Bernet Weapons Laboratory has been actively engaged in the field of

Group Technology since 1971. The purpose and structure of the Manufacturing

Methods and Technology (MMT) Project titled, "End Item Manufacturing

Guide" had a definite group technology approach. In that project, a

method of viewing machining processes in a technology-independent manner

utilizing what we termed a functional analysis structure or classification

scheme was developed.

Meanwhile, a more formalized procedure was being developed and used

by manufacturers. The major thrust of these developments was seeking

out similarities among parts and among methods for producing these parts,

and then using similarities to increase the size of the batches for pro-

duction purposes. In other words, the purpose was to bring mass pro-

duction economics to batch or small lot manufacturing.

The Army embraced the concepts of Group Technology in an attempt to

reduce the cost of weapon systems. ARRADGOM Headquarters in Dover, New

Jersey, contracted the Organization for Industrial Research (OIR) to

install their coding and classification system (MICLASS). This system

was also available to all other Army installations.



In FY79, an MMT Project entitled "Group Technology of Weapons Systems"

*was funded at Benet Weapons Laboratory for use at Watervli et Arsenal. The

scope of work was to apply the concept of group or family-of-parts manu-

facture which would aim at improving production methods. Thus, a demon-

stration of a manufacturing cell would be used to show which manufacturing

elements or areas would offer the greatest potential for improvement of

processes, tooling or equipment.

To satisfy the objective, the manufacturing cell was to demonstrate

savings in the following areas:

1. Reduction in set-up time.

4 2. Reduction in cutting tools.

3. More efficient machine tool use.

4. Reduction in through-put time.

To accomplish the identification of a manufacturing cell, it was

necessary to code and classify parts, perform analysis of the product mix,

and identify part families and machine tools required.

APPROACH

A contract was let to the Organization for Industrial Research, Inc.

(OIR) to code, classify and analyze a group of Watervliet Arsenal's

4 parts for the identification of part families, a manufacturing cell or

cells, and make/buy parts.

PROCEDURE

4 The procedure for the manufacturing cell identification comprised

three major steps:

1. Benet Weapons Laboratory (BWL) would provide OIR with the

required data.
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2. OIR would perform contracted work.

3. BWL would evaluate identified manufacturing cell or cells.

Step 1. Furnish Required Data.

QIR requested the following data:

a. Machine Tool Data:

Tvie machine tool data comorised a list of all machine tools

available at Watervliet Arsenal, including the DIPEC code and machine

specifications.

b. Material Data:

The material data contained a list of all materials used

in the manufacture of parts at Watervliet Arsenal. Included in this list

were material composition and material configuration.

C. Parts Data:

The following data would be required concerning each part

submitted for analysis:

(1) Drawing number

(2) Part Nomenclature

(3) Year of manufacture or purchase

*(4) Quantity manufactured or purchased

(5) Set-up time

(6) Piece rate

(7) Departmental code

To provide the required information, it was necessary to obtain a

complete machine tool listing, materials listing, routings and engineering

drawings.
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Step 2. Work Performed by OIR.

OIR created three data files to perform a comparative analysis.

a. The Machine Tool File (MTF) is a binary file used by the

MICLASS analysis programs to determine individual machine costs and

loadings. The MTF for the Watervliet Arsenal includes information for

machine codes, machine tool name, the number of machines in the category,

and the total available hours within the release period.

QIR developed a four-digit machine tool code based on the size of

the part and the machining characteristics that had to be performed.

Through consultation with Watervliet Arsenal planning personnel, a

machine cost of $35.00 per hour was determined and used in developing

manufacturing cost information; and the available hours for a release

period of one yearwere set at 3,552 hours, using a 2/8/5 labor shift

standard.

b. The Material File consisted of material names and a code

number. The material name specifies both the composition and the general

shape of the raw material. An established index of values by Watervliet

Arsenal, comprising 120 different material categories, was coded by the

MICLASS System and entered into a binary data file.

* c. The Parts File was split into two sub-files. The first

consisted of parts that were never purchased. The second contained

purchased parts that may or may not have been manufactured in-house.

* Included in both were the MICLASS code number, part drawing number,

part nomenclature, year of manufacture or purchase, quantity manufactured

or purchased, along with set-up time, piece rate, machine code and

* department numbers.
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OIR used the code number analysis technique to perform the analysis.

This involved employing the MICLASS code number to find families of similar

parts. Since the basic design of the MICLASS coding system relates part

characteristics to machining requirements, this technique can also be

applied to find manufacturing families.

The MICLASS code number consisted of 18 digits. The first 12 digits

were in reference to the geometry of the parts, i.e., form, dimensions,

I tolerances and materials. The remaining 6 digits depicted annual lot sizes

and releases, additional dimensional information and manufacturing oper-

ation codes.

A net total of 474 rotational parts were coded, classified and

analyzed.

The comparative analysis performed on the MICLASS code number was

illustrated in histograms on each element of the code. Some of the in-

teresting points revealed were:

a. The highest concentration of sizeswas about 1 inch to 1.5

inches diameter.

b. The majority of partswere made from steel, bar stock.

c. The most common machining operation was turning.

d. The general shapes and machining operations to be performed

between the buy/make parts had a high degree of similarity.

Eight different part families were identified which comprised 171

[ •parts total. Along with each part family was the identification of a

potential manufacturing cell.

65
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Ste 3.BWLEvaluation.

The part family which contained the most parts required for current

production was evaluated by BWL. A manufacturing cell was identified

which consisted of:

a. 20 different rotational parts.

b. 3 machine tools

(1) 1 Automatic Screw Machine

* (2) 1 Feed-Thru Cylindrical Grinder

(3) 1 In-feed Cylindrical Grinder

RESULTS

OIR reported the following results from their study:

1. There was a considerable variation in manufacturing process plans

for the same or similar parts. A computer-assisted process planning

systemi could eliminate this costly and unnecessary duplication by establish-

ing standardization in manufacturing.

2. Grouping similar parts, routing via standardized process plans,

and the use of dedicated machine tools would result in:

a. Savings due to elimination of operations.

b. A significant savings in set-up time. (OIR estimates con-

* servatively that the savings in set-up time at Watervliet Arsenal would

be at least 200.)

c. Establishment of a semi-mass production process which would

4 virtually eliminate queues in front of machine tools.

3. QIR estimated that the reduction in the through-put time at

*Watervliet Arsenal would be between 15/'0 and 20%..
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4. The breaking down of the total parts base into families that are

manufactured with specific machines gives Production Control personnel a

better grasp on the location and status of parts required for assemblies.

5. Machinists continuously producing the same or similar parts do

4not have to go through a learning curve for every batch. This results

in a considerable reduction in scrap and rework.

6. The reduction in the set-up time will automatically increase the

Uavailability of machine tools for production purposes. In other words,

a savings of 20% in set-', Lime will result in an increase in the capacity

of that machine tool.

* 7. The increased 9va ility of machine tools for production

automatically has a beneficial impact on the machine tool investment budget.

8. Introducing a computer-assisted process planning system will

result in increased productivity of the process planning engineers, a

reduction in the time required to understand manufacturing process plans

on the shop floor, reduction in the time spent writing the manufacturing

process plan, and in less confusion on the shop floor before the part

is actually made.

9. Retrieving the same part by part number, or similar parts by

* code number, one also has a valuable tool for estindti" anufacturing

costs based on previous experience.

10. Using a part recognition systeF ch ac tie MICLASS classi-

* fication and coding system, it is possible to search the design data file

for similar or identical parts before a new design is made. It was

estimated that approximately 47, to 8" of Watervliet Arsenal's existing

* •drawings could be used for new design requi-ements.
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P' Based on several samples within the data files, OIR estimated that about

100,0 of the 474 parts could have been designed by modifying previously existing

drawings.

11. Drawing standardization would yield additional benefits due to

a decrease in manufacturing tooling costs. When design engineers have the

option of revising rather than creating a drawing, the number of unique

u tolerances, finish requirements, and dimensional characteristics created

is reduced.

12. When groupings of the same or similar parts are routed with

standardized process plans across dedicated machine tools, it is cost

effective to design special jigs, fixtures and tools specifically

dedicated to those families of parts.

An evaluation by BWL of the part families and manufacturing cells

identified produced the following results:

a. Only one part family contained enough parts of current

production to permit a valid analysis.

b. Some of the characteristics of that part family were:

(1) The machining being performed utilized 4 automatic screw

machines, I engine lathe, 1 turret lathe, 1 collet lathe and 2 cylindrical

grinders (a through-feed grinder and an in-feed grinder).

(2) There were some inconsistencies in the process routings.

4 c. The manufacturing cell identified consisted of three basic

machine tools which illustrated the following:

(1) Nine machines could be reduced to three machines

(I automatic screw machine, 2 cylindrical grinders) required to machine
4

parts. This would:

8
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(a) Affect machine tool investment.

(b) Increase availability of machine tools for

production.

(c) Reduce maintenance of the number of machine
tools.

(2) Standard tooling could remain set up and be utilized

more efficiently.

*(3) The utilization of automatic screw machines prevented

a great deal of savings on tooling, fixturing, and set-up time because

an automatic screw machine requires a unique set of form tools and cams

* for each part manufactured. However, the reduction of all the automatic

screw machines and various types of lathes to one screw machine was a

true indication of the possible savings to be realized.

For the following reasons, the manufacturing cell demonstration

never materialized:

(1) The unfortunate circumstances involving the automatic

screw machine prevented demonstration of a savings in tooling, fixturing,

and set-up time.

(2) Watervliet Arsenal was deeply involved with their

REARM program which created many projects of a higher priority.

(3) Arsenal personnel were unavailable to operate the

manufacturing demonstration cell machine tools.

(4) Watervliet Arsenal felt that the paper study performed

by OIR was sufficient enough to convince them that there was reason

enough to pursue Group Technology.
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(5) Watervliet Arsenal felt that our efforts should be

directed to the implementation of a computer-aided process planning

system.

Since the manufacturing cell could not be physically set up, such

elements as through-put reduction, part status, and reduction in

scrap and rework were impossible to evaluate.

q CONCLUSION

The OIR study results and the BWL evaluation showed that there

is a definite potential for improvement of productivity at Watervliet

4 Arsenal through the implementation of Group Technology. Also, because

of Watervliet Arsenal's desire for a computer-aided process planning

system, efforts were directed to pursuing its implementation.
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READER EVALUATION

Please take a few minutes to complete the questionnaire below and return to us
at the following address: Commander, U.S. Army ARRADCOK, ATTN: Technical
Publications, DRDAR-LCB-TL, Waterviet, New York 12189.

1. Benet Weapons Lab. Report Number ____________________

2. Please evaluate this publication (check off one or mre as applicable).
Yes No

Information Relevant___
Information Technically Satisfactory ___ __

Format Easy to Use___
Overall, Useful to My Work___
Other Comments ____________________________

3. Has the report helped you in your own areas of interest? (i.e. preventing
duplication of effort in the same or related fields, savings of time, or
money).____________________________________

4. How is the report being used? (Source of ideas for new or improved
designs. Latest information on current state of the art, etc.). ____

5. How do you think this type of report could be changed or revised to
4 ~~~improve readability, usability? ______________________

6. ~udyou like to communicate directly with the author of the report
regarding subject matter or topics not covered in the report? If so
please fill in the following information.

Name:

Telephone Number:__________________ ________

Organization Address:
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